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EXTENT AND CHARACTERISTICS OF LOW 
PRODUCTIVITY 

ASPEN AREAS IN MINNESOTA 
Gerhard K. Raile, Mensurationist, 

and Jerold T. Hahn, Principal Mensurationist 

The aspen type in Minnesota occupies about 5.3 
million acres, 39 percent of the State’s commercial 
forest land! Aspen is the State’s major commercial 
species, accounting for 43 percent of all growing- 

stock removals for products in 1976 (Jakes 1980). In 
recent years the use of aspen has grown even larger 

because of new waferboard plants in the State. Be- 
cause of the wide extent of the aspen type and its 
importance to forest industry, there is much interest 
in knowing the productive capacity of aspen forest 

land. 

Extensive areas of aspen in Minnesota currently 
produce little commercial timber, because stands are 
understocked, overmature, or on low sites. Details 

about the extent, characteristics, and distribution of 

these low productivity areas have not been available. 
Lundgren and Hahn (1978) developed a method for 

assessing the productivity of aspen areas in Wiscon- 
sin. A similar method will be used in this report to 

provide a basis for comparison between Minnesota 
and Wisconsin aspen forests. In addition, we devel- 
oped new equations to evaluate aspen site produc- 
tivity and potential productivity achieved. This re- 
port summarizes the current and potential 
productivity and general location and distribution 

of the aspen forest type in Minnesota. 

DATA BASE 

The data for this study were taken from 3,398 
commercial forest plots measured on non-National 
Forest land during the 1977 forest survey of Min- 
nesota (Jakes 1980). Additional data included 62 as- 
pen plots on the Superior National Forest (measured 

1Commercial forest land and other terms used 

throughout this paper are defined in the Appendix. 

in 1979) and 62 aspen plots on the Chippewa Na- 
tional Forest (measured in 1980). Each plot consisted 
of 10 variable radius (37.5 basal area factor prism) 
points spread equally over approximately 1 acre. Plot 

locations were determined by placing a systematic 

grid of l-acre dots over an aerial photo mosaic of 
each township. The State was divided into four Sur- 

vey Units (fig. 1) for computing and for presenting 

the data by smaller, geographically similar sections. 
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Figure 1.—Survey units for the 1977 Minnesota Survey. 



METHODS 
Site Productivity 

The first step in the analysis was to determine the 

site productivity of each aspen inventory plot in Min- 

nesota. Site productivity is expressed in cubic feet 

of growth per acre per year. The current productivity 
of a stand varies with its age, but for a given rotation 
length a stand’s productivity can be expressed in 
terms of the mean annual increment over the rota- 

tion. Site productivity typically is expressed as the 
maximum mean annual increment (MMAI) over the 
range of possible rotation ages. 

Yield tables from Kittredge and Gevorkiantz 
(1929), reporting total peeled cubic foot volume per 

acre per year in trees 1.0 inch d.b.h. and larger in 

well-stocked aspen stands, have been used for dec- 

ades as the standard for determining aspen site pro- 
ductivity in the Lake States. Lundgren and Hahn 

(1978) used these yield tables to estimate site pro- 
ductivity for aspen in Wisconsin. They developed an 

equation relating MMAIT in cubic feet per acre per 
year to site index (S) from the table data in Kittredge 
and Gevorkiantz (1929), resulting in the following 
equation: 

MMAI = —97.53 + 3.5463 S-.014286 S? (1) 

To improve on this estimate of site productivity, 

we used North Central Forest Experiment Station’s 
Stand and Tree Evaluation and Modeling System 

(STEMS) (Belcher 1981) to develop an aspen yield 
function for fully stocked stands. STEMS is a system 

of computer programs that projects the growth of 

individual trees in stands. Based on biological prin- 

ciples of forest growth, it offers a flexible, generalized 
approach to simulating the change of forest trees in 
stands. STEMS was used to simulate the growth of 

fully stocked aspen stands from age 5 to 95 over the 
entire range of commercial aspen site indices (35 to 
105). Stand volume and basal area were computed 

every 5 years. These data were then used to develop 
the following yield function: 

~-1.189 

Vie S016 SE Cereb) poaz8S (2) 

where 

V = Volume of the stand (cubic feet/acre) 

S 

A = stand age (years). 

site index (feet at 50 years) 

Iteration was then used with this equation to com- 

pute the MMAI for all the aspen stands in Minne- 
sota. We used both the STEMS MMAI and the MMAI 

from equation 1 to classify each plot’s potential site 
productivity. Except for the least productive sites, 
the STEMS MMAT is lower than the MMAIT from 
equation (1). 

Potential Achieved 

Next, we developed a method to evaluate each 

plot’s achievement of its potential productivity. For 
several reasons, we used current basal area per acre 
rather than growth or volume to compare potential 
achieved to site productivity. First, the actual cur- 
rent annual increment recorded for each inventory 

plot cannot be compared directly with the MMAI. 
Current increment is only the net growth for the 
current year, whereas the MMAI is the maximum 
average growth throughout an entire rotation. 

Second, although we could have used STEMS to 
project current stands to the end of rotation, many 

stands are not of pure aspen or of one age, hindering 

the determination of rotation age. 

Third, using basal area to estimate the percent of 
potential productivity achieved eliminated exten- 

sive volume computations and adjustments. Lund- 
gren and Hahn (1978) showed that if we assume 

stand height is the same for a given age and site 
regardless of stand density, then the proportion of 

potential volume achieved on a plot is identical to 
the proportion of potential basal area achieved. 

Lundgren and Hahn (1978) developed the follow- 

ing equation to estimate the potential basal area per 

acre by fitting a nonlinear function to the basal areas 
given by Kittredge and Gevorkiantz (1929) for all 

trees 1.0 inch d.b.h. and larger in well-stocked aspen 
stands. 

B = 2.385 S (1-e°-031268 4) (3) 

B = potential basal area per acre for all 
live trees (square feet/acre) 

S = site index (feet at 50 years) 

stand age (years). 

In addition to using equation 3 to estimate the 
percent achieved, we developed the following model 
to estimate potential basal area based on the STEMS 
simulations: 

B = 102.7S -1019 (].-e--94864)1.2626 
(4) 

where B, S, and A are defined above. 



To estimate the proportion of potential achieved, 

the current basal area of the plot was divided by its 
potential, estimated from equation 3 or 4. With equa- 
tion 4, the estimated potential basal area of a 30- 
year-old stand with a site index of 70 would be 113 

square feet per acre. If the actual basal area was 68 
square feet per acre, the stand would have achieved 

60 percent of its potential. 

The present basal area of a stand can be obtained 
directly from each plot record. But should this basal 

area include all live trees or only growing-stock trees? 

The first provides a measure of apparent stocking of 

all trees in a stand and may be most appropriate for 

a harvest system such as full-tree chipping of all live 

trees. The second measures stocking of only those 
trees considered desirable and acceptable by tradi- 
tional markets and harvesting systems. We used both 
measures and made separate sets of tables for each 

for the equations based on STEMS and the equations 
based on Kittredge and Gevorkiantz (1929). 

RESULTS 
The site productivity and percent of potential 

achieved were determined for each aspen plot and 

summarized for the State. Tables 4 through 23 in 
the Appendix include State and Unit totals for both 
growing-stock and all live trees based on the equa- 
tions derived from STEMS. In addition, State totals 

based on Kittredge and Gevorkiantz (1929) are in- 
cluded (Appendix tables 24-27) to allow comparison 

of Minnesota’s aspen type productivity with that of 
Wisconsin. The total acres within each age class are 

the same for all methods of computation, but the 

distribution of acres among achievement and poten- 
tial productivity classes differs. 

The following is an example of how the tables may 
be used in evaluating aspen productivity in Min- 
nesota. If we define a low productivity area as one 
with a potential for growing less than 41 cubic feet 
per acre per year, then there are 321,700 acres of 

such “low productivity” stands (Appendix table 4) in 
the State out of a total of 5,377,200 acres. Or, low 

productivity could be considered as all stands with 

a site productivity less than 61 cubic feet per acre 
per year and all stands presently achieving less than 
51 percent of potential based on growing-stock trees. 

In this case we could add all acres with a site po- 

tential less than 61 cubic feet per acre per year 
(321,700 + 2,314,400 = 2,636,100 acres) and those 
areas with a potential greater than 60 cubic feet per 

acre per year that are at 50 percent or less of poten- 

tial (1,152,800 acres) to get a total low productivity 

area in Minnesota of 3,788,900 acres. 

Maps showing the location of selected aspen plots 
in Minnesota were prepared using the Universal 

Transverse Mercator Grid Coordinates (UTM) for each 
plot. These maps provide a visual impression of plot 
locations and help identify areas that have a con- 
centration of special categories of aspen plots. A map 
showing the location of all 3,522 aspen plots in Min- 

nesota provides a visual standard for comparing all 

the other maps (fig. 2). 

Plots with the lowest site productivity (MMAI less 
than 41 cubic feet per acre per year) are shown in 

figure 3. Timber production from these stands would 
be low even if full stocking were achieved. Worth 
noting is the lack of low site plots in large parts of 

Lake, Cass, and Itasca Counties. Kittson, Roseau, 

Marshall and western Beltrami Counties have a 
higher than average percent of low site plots. 

The plots that achieve less than 26 percent of their 
potential based on growing-stock trees are fairly 

evenly distributed throughout the aspen type (fig. 
4). Aspen production would be greatly increased if 

these stands were fully stocked. 

Some plots with a high site productivity (greater 
than 80 cubic feet per acre per year) are achieving 

less than half of their potential based on growing 

stock trees (fig. 5). These plots would be prime can- 
didates for some form of management. They are con- 
centrated in the north-central part of the State, in 

and around Itasca County. 

A fast way to increase productivity would be to 

harvest overmature aspen stands that have a high 
productive potential in order to regenerate an ade- 

quately stocked aspen stand. Such stands with age 
greater than 50 and MMAI greater than 80 are con- 

centrated in Itasca and northern St. Louis Counties 

(fig. 6). 

DISCUSSION 

When compared to previous systems and observed 
conditions, the STEMS potential basal area outlined 
in this paper appears to give consistent and reason- 

able results and provides greater flexibility for eval- 

uation. Many plots closely approach their potential 
for the entire range of sites and ages. For example, 
38 percent of the aspen plots in Minnesota had more 
than three-quarters of their STEMS potential basal 
area in all live trees. Seventeen percent of all the 

aspen plots had more than their potential basal area, 

if all live trees are included. Even if only growing- 
stock basal area is considered, 9 percent of all the 



Figure 2.—Location of all inventory plots typed as aspen. 

plots exceeded the potential indicated for their spe- 

cific site and age. This strongly indicates that the 
potential basal areas used in this report are realistic 
goals.” 

2The potential basal area equation developed by 

Lundgren and Hahn (1978) generally gives a lower 
basal area than the STEMS equation. 



Figure 3.—Location of aspen plots with a site productivity less than 41 cubic feet per acre per year. 



Figure 4.—Location of aspen plots achieving less than 26 percent of STEMS growing stock potential. 



Figure 5.—Location of aspen plots with a site productivity greater than 80 cubic feet per acre 

per year but achieving less than 51 percent of STEMS growing stock potential. 



Figure 6.—Location of aspen plots with a site productivity greater than 80 cubic feet per acre 

per year and a stand age greater than 50 years. 



In Minnesota, 2.6 million acres of aspen (49 per- 
cent of the total table 1) currently achieve less than 

half of their potential, if only growing-stock trees 
are considered. Even if all live trees are included, 

1.5 million acres (29 percent of the aspen type) achieve 

less than half of their potential. Thus, the potential 

exists for greatly increasing yield of the aspen type 

in Minnesota. 

If it were desirable and possible to reach full pro- 

duction in all of the aspen type, there could be an 
annual harvest of 120,100 acres containing a total 

of 325.6 million cubic feet.? The 1976 aspen growing- 

stock removals for products in Minnesota was 60.3 
million cubic feet. This level of removals could be 

supported by maintaining full stocking on only the 

best 14.4 percent of aspen sites. 

Attaining full stocking on all acres of aspen type 
is an unrealistic goal (Bruce 1977, Spurr and Vaux 
1976). Insect and disease epidemics, windstorms, 

drought, and many other factors all contribute to 

understocking and make full stocking on every acre 
an unattainable goal. However, maintaining full 

stocking on the best 39 percent of the aspen land 
would produce as much volume as the entire aspen 

type currently produces. Research is needed to de- 
termine why large areas are understocked and to 

suggest measures that could be taken to improve 
stocking. 

To achieve full site potential in poorly stocked as- 

pen stands, the existing stand may have to be re- 

moved and the site regenerated by appropriate mea- 
sures. But it may not be desirable to regenerate all 

sites to aspen—some sites may be better adapted to 

other species, or the cost of site preparation to ensure 
full stocking may exceed the benefit. 

A summary of acres by physiographic class and 
site index for all aspen plots may give some clues 

about the potential for site conversion (tables 14 and 
15). Five physiographic classes were used in the Min- 

nesota inventory, ranging from xeric (very dry, 

droughty sites) through hydric (where growth and 

number of species are seriously limited by excess 
water). 

Mesic sites constitute 85.4 percent of the aspen 
type. These sites have the highest average MMAI, 
61.4 cubic feet per acre per year; hydric sites have 

the lowest average MMAI at 51.6 cubic feet per acre 

3These data are based on the STEMS simulation 
and assume (1) full area regulation of the aspen type, 

(2) no thinning, and (3) harvesting at the culmination 
of mean annual increment. 

Table 1.—Potential basal area achieved by aspen 
commercial forest, by Survey Unit, Minnesota 1977! 

(based on STEMS) 

(In percent of commercial aspen area 

by Survey Unit) 

Potential achieved (percent) _‘Total 

0-25 26-50 51-75 76+ 0-100+ Survey unit 

ALL LIVE TREES 
Aspen-birch 6 24 Bou) AOE 100 
Northern pine 6 if19 35 = 40 100 
Central hardwood Ths sarah 36° ~ 30 100 
Prairie 8 24 28 = 40 100 
All units 6— 22 34-38 100 

GROWING-STOCK TREES 
Aspen-birch 20 842 (6x0 22 100 
Northern pine 12:2) 34 34 20 100 
Central hardwood 165°" 45 24 15 100 
Prairie 243 25;_. ‘20 100 
All units eho sis) 30h. -2il 100 

‘Includes data from Superior National Forest 1979 and Chippewa 
National Forest 1980. 

per year. The distribution of the aspen type by phy- 

siographic class is given in table 2. Tables in the 
Appendix break down the area of the aspen type by 

site potential, percent achieved, and physiographic 

class. These data indicate that mesic sites tend to 
have the highest potential and highest achievement 
of that potential. 

Tables 24 through 27 in the Appendix are directly 
comparable with the tables produced by Lundgren 
and Hahn (1978) for Wisconsin. Table 3 shows how 
the distribution of the aspen type in Minnesota com- 
pares with that of Wisconsin. Based on growing-stock 
trees, Minnesota’s aspen type is achieving more of 
its potential than Wisconsin’s. In addition, a larger 
proportion of Minnesota’s aspen sites have a higher 

productive potential than Wisconsin’s. 

Table 2.—Physiographic class of aspen commercial 

forest, Minnesota 1977: 

(In percent of commercial aspen area 
by Survey Unit) 

Survey unit Xeric Xeromesic Mesic Hydromesic Hydric All 

Aspen-birch 0.8 2.0 81.1 15.7 0.4 100.0 
Northern pine 51 135 87.7 10.2 5 100.0 
Central hardwood “8) 6 85.0 Tey 3100.0 
Prairie ~ — 96.1 3.8 — 100.0 
All units 4 es) 85.4 12.3 4 100.0 

‘Includes data from Superior National Forest 1979 and Chippewa National 
Forest 1980. 



Table 3.—Potential basal area achieved by aspen 
commercial forest by site productivity class, 
Minnesota 1977 and Wisconsin 1968 (based 
on Kittredge and Gevorkiantz 1929)! 

(In percent of total commercial aspen area) 

Site Potential achieved (percent) 
productivity Sooo eee Total 
(ft9/ac/yr) 0-25 26-50 51-75 76+ 0-100+ 

MN WI MN WI MN WI MN WI MN WI 

101-120 —_— — 2 2a 1 1 Ses 

81-100 2 5) 13 10 13 10 8 10 36 35 

61-80 3}. 38) 11. 10 11 10 12 10 38 35 

41-60 BS) 4 6 4055 SES 18) 271 

21-40 1 2 We 2 | 2 0 616 

All sites 9 18 31 28 32 26 28 27 100 100 

‘Includes data from Superior National Forest 1979 and Chippewa National 
Forest 1980. Wisconsin data is from Lundgren and Hahn (1978). 

CONCLUSIONS 

Much forest area classified as aspen type in Min- 
nesota can produce high cubic foot volumes but is 
currently achieving less than its potential. The 1976 

aspen growing-stock removals for products could be 

grown on the best 14.4 percent of the State’s aspen 
sites. The best aspen sites that are seriously under- 
achieving their potential are located in north central 
Minnesota in and around Itasca County. Because 55 

percent of these sites are in public ownership, re- 

search is needed on the possibilities and techniques 
for reaching full stocking in aspen stands. Whether 

full productivity is economically, ecologically, or en- 
vironmentally feasible also must be determined. 
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APPENDIX 

DEFINITION OF TERMS 

Acceptable trees.—Growing-stock trees of com- 
mercial species that meet specified standards of 

size and quality but do not qualify as desirable 
trees. 

Basal area.—The area in square feet of the cross 

section at breast height of a single tree. When the 

basal area of all trees in a stand are summed, the 

result is usually expressed as square feet of basal 

area per acre. 
Commercial forest land.—Forest land producing 

or capable of producing crops of industrial wood 
and not withdrawn from timber utilization. (Note: 

Areas qualifying as commerical forest land have 

10 

the capability of producing in excess of 20 cubic 
feet per acre per year of annual growth under 

management. Currently inaccessible and inoper- 

able areas are included, except when the areas 

involved are small and unlikely to become suit- 

able for production of industrial wood in the fore- 
seeable future.) 

Desirable trees.—Growing-stock trees having no 
serious defects in quality limiting present or pro- 
spective use, and of relatively high vigor, and con- 

taining no pathogens that may result in death or 
serious deterioration before rotation age. These 

are trees that would be favored by forest managers 

in silvicultural operations. 

Forest land.—Land at least 16.7 percent stocked 

by forest trees of any size, or formerly having had 



such tree cover, and not currently developed for 
nonforest use. (Note: Stocking is measured by 

comparison of basal area and/or number of trees, 

by age or size and spacing with specified stan- 
dards. The minimum area for classification of for- 
est land is 1 acre. Roadside, streamside, and shel- 

terbelt strips of timber must have a crown width 

of at least 120 feet to qualify as forest land. Un- 
improved roads and trails, streams, or other bod- 

ies of water or clearings in forest areas shall be 
classed as forest if less than 120 feet wide.) Also 
see definitions for land area, commercial forest 

land, noncommercial forest land, productive-re- 

served forest land, stocking, unproductive forest 
land, and water. 

Forest type.—A classification of forest land based 

upon the species forming a plurality of live tree 
stocking. 

Aspen.—Forests in which quaking aspen or big- 
tooth aspen, singly or in combination, comprise a 

plurality of the stocking. (Common associates in- 

clude balsam poplar, balsam fir, and paper birch.) 

Growing-stock trees.—Live trees of commercial 

species qualifying as desirable and acceptable trees. 

(Note: Excludes rough, rotten, and dead trees.) 

Growing-stock volume.— Net volume in cubic feet 

of growing stock trees 5.0 inches d.b.h. and over, 

from a 1-foot stump to a minimum 4.0 inch top 

diameter outside bark of the central stem or to 
the point where the central stem breaks into limbs. 
Cubic feet can be converted to cords by multiply- 
ing by 79 cubic feet per solid wood cord. 

Land area.—A. Bureau of the Census. The area of 

dry land and land temporarily or partly covered 

by water, such as marshes, swamps, and river flood 

plains (omitting tidal flats below mean high tide); 

streams, sloughs, estuaries, and canals less than 

one-eighth of a statute mile wide; and lakes, res- 

ervoirs, and ponds less than 40 acres in area. 

B. Forest Survey. The same as the Bureau of the 

Census, except minimum width of streams, etc. is 

120 feet and minimum size of lakes, etc. is 1 acre. 
Live trees.— Growing-stock, rough and rotten trees 

1 inch d.b.h. and larger. 

National forest land.— Federal land that has been 

legally designated as National Forest or purchase 
units, and other land under the administration of 

the USDA Forest Service. 
Noncommercial forest land.—(a) Unproductive 

forest land and (b) productive-reserved forest land. 
Nonforest land.—Land that has never supported 

forests, and land formerly forested where use for 
timber management is precluded by development 

for other uses. (Note: Includes areas used for crops, 

improved pasture, residential areas, city parks, 

improved roads of any width and adjoining clear- 
ings, powerline clearings of any width, and 1- to 

40-acre areas of water classified by the Bureau of 

the Census as land. If intermingled in forest areas, 
unimproved roads and nonforest strips must be 
more than 120 feet wide and more than 1 acre in 

area to qualify as nonforest land.) 
a. Nonforest land without trees.—Nonforest land 

with no live trees present. 

b. Nonforest land with trees.—Nonforest land 

with one or more trees at least 5 inches d.b.h. per 

acre. 
Nonstocked land.—Commercial forest land less than 

16.7 percent stocked with growing-stock trees. 

Physiographic class.—A measure of soil and wa- 

ter conditions that affect tree growth on a site. 
Physiographic classes used in Resources Evalua- 

tion inventories are: 

Xeric sites.—Very dry soils where excessive 

drainage seriously limits both growth and species 

occurrence. Example: sandy jack pine plains. 

Xeromesic sites.—Moderately dry soils where 

excessive drainage limits growth and species oc- 
currence to some extent. Example: dry oak ridge. 

Mesic sites.—Deep, well-drained soils. Growth 

and species occurrence are limited only by cli- 

mate. 

Hydromesic sites.—Moderately wet soils where 
insufficient drainage or infrequent flooding limits 
growth and species occurrence to some extent. Ex- 

ample: better drained bottomland hardwood sites. 
Hydric sites.— Very wet sites where excess wa- 

ter seriously limits both growth and species oc- 

currence. Example: wet, frequently flooded river 

bottoms and spruce bogs. 

Productive-reserved forest land.—Forest land 
sufficiently productive to qualify as commercial 
forest land but withdrawn from timber utilization 

through statute, administration regulation, des- 
ignation, or exclusive use for Christmas tree pro- 

duction, as indicated by annual shearing. 

Rotten trees.— Live trees of commercial species that 

do not contain at least one 12-foot saw log or two 
saw logs 8 feet or longer, now or prospectively, 
and/or do not meet Regional specifications for free- 
dom from defect primarily because of rot; that is, 

when more than 50 percent of the cull volume in 

a tree is rotten. 

Rough trees.—(a) Live trees of commercial species 
that do not contain at least one merchantable 12- 
foot saw log or two saw logs 8 feet or longer, now 
or prospectively, and/or do not meet Regional spec- 
ifications for freedom from defect primarily be- 

cause of roughness or poor form, and (b) all live 
trees of noncommercial species. 

11 



Site class.—A classification of forest land in terms 
of inherent capacity to grow crops of industrial 

wood based on fully stocked natural stands. 

Site index.—An expression of forest site quality 
based on the height of a free-growing dominant 
or codominant tree of a representative species in 

the forest type at age 50. 
Stand.—A growth of trees on a minimum of 1 acre 

of forest land that is stocked by forest trees of any 

size. 

Stand-age class.— Age of the main stand. Main stand 
refers to trees of the dominant forest type and 

stand-size class. 

Stocking.—The degree of occupancy of land by trees, 
measured by basal area and/or the number of trees 

in a stand by size or age and spacing, compared 
to the basal area and/or number of trees required 
to fully utilize the growth potential of the land; 
that is, the stocking standard. 
A stocking percent of 100 indicates full utili- 

zation of the site and is equivalent to 80 square 
feet of basal area per acre in trees 5 inches d.b.h. 
and larger. In a stand of trees less than 5 inches 
d.b.h., a stocking percent of 100 would indicate 
that the présent number of trees is sufficient to 

produce 80 square feet of basal area per acre when 

the trees reach 5inches d.b.h. 

12 

Stands are grouped into the following stocking 
classes: 

Overstocked stands.—Stands in which stocking 
of trees is 134.0 percent or more. 

Fully stocked stands.—Stands in which stock- 
ing of trees is from 101.0 to 133.9 percent. 

Medium stocked stands.—Stands in which 
stocking of trees is from 61.0 to 100.9 percent. 

Poorly stocked stands.—Stands in which stock- 

ing of trees is from 16.7 to 60.9 percent. 

Nonstocked areas.—Commercial forest land on 
which stocking of trees is less than 16.7 percent. 

Unproductive forest land.— Forest land incapable 
of producing 20 cubic feet per acre of annual growth 
or-of yielding crops of industrial wood under nat- 
ural conditions because of adverse site conditions. 

(Note: Adverse conditions include shallow soils, 

dry climate, poor drainage, high elevation, steep- 
ness, and rockiness. 

Water.—(a) Bureau of the Census.—Streams, sloughs, 

estuaries, and canals more than one-eighth of a 

statute mile wide; and lakes, reservoirs, and ponds 

more than 40 acres in area. 

(b) Noncensus.—The same as the Bureau of the 
Census, except minimum width of streams, etc. is 

120 feet and minimum size of lakes, etc. is 1 acre. 



Table 4.--Area of aspen 

Site 
productivity 

(ft3/ac/yr) 

101-120 

81-100 

61-80 

41-60 

21-40 

Total 

Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and Chippewa 
National Forests, respectively. 

Potential 

achieved 

Percent 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for growing-stock trees, based on STEMS, Minnesota, 197/7— 

All 

classes 

2,358.2 

408.5 
835.4 
599.3 
471.1 

2,314.4 

96.7 
115.4 
62.9 
46.7 

321.7 

698.4 
1,910.4 
1,620.6 
1,147.8 

5,377.2 

1-10 

5 
2 
4. 
4. 
5 

115.9 
136.6 
155.59 
137.9 

546.3 

Stand-age class (years) 

31-40 

311.8 
286.0 
134.5 

825.2 

41-50 

Thousand acres 

51-60 

13 



Table 5.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for all live trees, based on STEMS, Minnesota, 1977— 

Site 
productivity Potential AT ee Stand=agerellassm (years) herman een eee 
(#t3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

Percent = = =) ------------------------------------ Thousand acres --------------------------- 

101-120 0-25 -- -- -- -- -- -- -- -- -- 
26-50 -- -- -- -- -- -- -- -- -- 
51-75 6.5 -- -- 13 -- 1.3 Za -- 1.4 

76+ 15.2 1.4 -- 2.8 oll 2.8 4.1 1.4 -- 

Total 21.7 1.4 -- 4.1 (251/ 4.1 6.6 1.4 1.4 

81-100 0-25 6.0 -- S168) 1.3 -- -- 1.4 -- -- 
26-50 40.6 1.4 -- 6.0 12.9 16.2 2oi/ 1.4 -- 
51-75 106.3 13 4.1 14.7 Soil 2301 17.5 8.2 355) 

76+ 208.3 175 10.0 29.6 ler 51.3 26.5 4.0 17.7 

Total 361.2 20.2 17.4 51.6 96.7 90.6 48.1 13.6 23.0 

61-80 0-25 89.9 38.7 9.7 9.6 122 11.4 Bae 1.4 1.7 
26-50 477.0 20.4 36.8 40.6 109.3 119.2 112.9 22.7 15.1 
51-75 856.7 10.0 48.7 73.8 181.3 257.0 188.2 60.0 37.6 

76+ 934.7 195.4 82.8 71.0 148.4 219.9 139.3 50.0 28.0 

Total 2,358.2 264.6 177.9 195.1 451.2 607.5 445.6 134.0 82.4 

41-60 0-25 198.3 79.8 34.4 23.2 (ANB) NTS 19.9 4.0 4.3 
26-50 581.6 41.4 48.4 70.5 79.9 138.0 122.2 49.5 31.7 
51-75 748.6 44.3 98.6 5S 82.6 163.8 168.7 74.3 65.2 

76+ 786.0 243.0 103.8 19.9 65.8 USE 125103 67.6 49.4 

Total 2,314.4 408.5 285.1 164.7 249.8 424.3 436.1 195.4 150.6 

21-40 0-25 47.6 16.1 11.9 6.4 5.9 SJoul 3.0 -- Its} 
26-50 95.7 3.4 eS 10.1 10.1 12.0 2352 10.8 8.8 
51-75 95.3 10.6 13.8 5.8 4.2 13.3 12.5 21.8 13.3 

76+ 83.1 S17 22.9 3.0 4.6 10.7 4.4 4.4 1.4 

Total 32007 61.9 65.8 25.3 24.8 39.1 43.0 37.0 24.8 

Total 0-25 341.8 134.5 59.2 40.5 39.6 25.9 29.5 SoS as} 
26-50 1,194.8 66.7 102.6 127.2 212.1 285.4 260.9 84.3 55.6 
51-75 1,813.4 66.3 165.1 146.8 300.2 458.5 389.4 164.3 122.8 

76+ 2,027.3 489.0 219.4 126.3 273.2 395.8 299.6 127.4 96.5 

Total Sy Siiheces (15065 546.3 440.8 825.2 1,165.5 979.4 381.4 282.1 

Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and Chippewa 
National Forests, respectively. 
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Table 6.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and physiographic class, for growing-stock trees, based on STEMS, Minnesota, 1977— 

Site E : 
productivity Potential All Physiographic class 
(#t3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

RGRCENCRREE Tren ae NOUS ANG RAC NES eee rare oae ae ase aa 
101-120 0-25 -- -- -- -- -- -- 

26-50 5.4 -- -- 4.1 le -- 
51-75 9.5 -- -- 9.5 -- -- 

76+ 6.8 -- -- 6.8 -- -- 

Total Zlkey, -- -- 20.4 3 -- 

81-100 0-25 13.9 -- -- 8.7 5.2 -- 
26-50 87.3 -- -- 74.5 12.8 -- 
51-75 149.5 -- 1.4 141.2 6.9 -- 

76+ 110.5 -- -- 99.8 10.7 -- 

Total 361.2 -- 1.4 324.2 35.6 -- 

61-80 0-25 179.2 -- 2a5 145.1 30.0 Lewd, 
26-50 867.0 2.1 11.9 744.7 102.6 57 
51-75 799.3 1.4 9.7 719.2 69.0 -- 

76+ 512.7 15 1.4 467.8 42.0 -- 

Total 2,358.2 5.0 25.5 2,076.8 243.6 7.4 

41-60 0-25 408.5 13.8 8.8 312.5 73.5 -- 
26-50 835.4 1.4 10.6 697.0 122.0 4.5 
51-75 599.3 1.4 9.6 513.8 13:33 13 

76+ 471.1 -- 12.9 413.7 42.8 bz 

Total 2,314.4 16.6 41.8 1,937.0 311.5 725 

21-40 0-25 96.7 -- 3.9 61.0 25.8 6.0 
26-50 115.4 1.4 4.2 88.0 21.8 -- 
51-75 62.9 -- -- 53.8 7.4 het) 

76+ 46.7 -- 3.0 SG 12.5 -- 

Total 321.7 1.4 11.1 233.9 67.6 el 

Total 0-25 698.4 13.8 IG 527.3 134.4 Tea 
26-50 1,910.4 4.9 26.7 1,608.2 260.5 10.2 
51-75 1,620.6 2.7 20.7 1,437.5 156.6 3.0 

76+ 1,147.8 15 ie3 1,019.3 108.0 ST 

Total SRS iilisie 22.9 79.8 4,592.3 659.5 22.6 

1/ 
—Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and 

Chippewa National Forests, respectively. 
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Table 7.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and physiographic class, for all live trees, based on STEMS, Minnesota, 1977— 

Site - t 
productivity Potential All Physiographic class 
(#t3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

FEICEN Tose Ln NT os seaiaiaaeeaianan Thousand ..aCres oes say ae 
101-120 0-25 -- ao =e =< = a 

26-50 -- -- -- -- -- == 
51-75 6.5 -- -- 5.2 es -- 

76+ L5j2 -- -- 15.2 -- -- 

Total (Aled) -- -- 20.4 les} -- 

81-100 0-25 6.0 -- -- 4.7 LoS) -- 
26-50 40.6 -- -- 33.6 7.0 -- 
51-75 106.3 -- 1.4 92.3 12.6 -- 

76+ 208 .3 -- -- 193.6 14.7 -- 

Total 361.2 -- 1.4 324.2 35.6 -- 

61-80 0-25 89.9 -- Lael (Biol 1557 -- 
26-50 477.0 -- 10.3 392.2 68.7 5.8 
51-75 856.7 3.5 Veal 752.4 92.0 1.6 

76+ 934.7 5 7.0 859.1 67.2 -- 

Total 2,358.2 5.0 25.5 2,076.8 243.6 7.4 

41-60 0-25 198.3 -- 5.8 160.5 32.0 -- 
26-50 581.6 15.2 13.2 463.3 88.4 1.6 
51-75 748.6 -- To? 628.5 108.7 4.2 

76+ 786.0 1.4 15.7 684.7 82.5 lst 

Total 2,314.4 16.6 41.8 1,937.0 SEES ok 

21-40 0-25 47.6 -- 2.6 25.1 17.0 3.0 
26-50 95.7 1.4 4.2 72.9 55 I 7/ 
51-75 95.3 -- -- ilk 15.0 3.0 

76+ 83.1 -- 4.3 58.6 20.1 -- 

Total 321.7 1.4 eles) 233.9 67.6 oth 

Total 0-25 341.8 -- 9.5 263.4 65.9 3.0 
26-50 1,194.8 16.6 27.7 961.9 179.5 9.1 
51-75 1,813.4 3735 S7/ 1,555.8 229.6 8.8 

76+ 2,027.3 2.9 27.0 1,811.2 184.5 LSU 

Total De Sileie 22.9 79.8 4,592.3 659.5 22.6 

Wy 
—Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and 

Chippewa National Forests, respectively. 
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Table 8.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for growing-stock trees, based on STEMS, Aspen-Birch Unit, Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 
(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

LTRS a ihousandkdcnessoooo ooo oso oc SaSaSSo Sa eeoe 
101-120 0-25 -- -- -- -- -- -- -- -- -- 

26-50 1.4 -- -- -- -- -- -- -- al 
51-75 4.2 1.4 -- -- -- 2.8 -- -- -- 

76+ ei -- -- -- 2.7 -- -- -- -- 

Total 8.3 1.4 -- -- Zeih 2.6 -- -- ail 

81-100 0-25 2.8 1.4 -- -- -- -- 1.4 -- -- 
26-50 20.3 -- -- Sul 7.4 5.6 1.4 2.8 -- 
51-75 43.1 -- 4.2 4.3 13.7 12.4 5.9 -- 2.6 

76+ 38.8 72 2.8 7.0 3.9 8.2 5.6 1.4 sil 

Total 105.0 8.6 VEO) 14.4 25.0 26.2 14.3 4.2 5.3 

61-80 0-25 52.9 10.0 4.6 9.0 8.5 1233 7.0 15 -- 
26-50 294.6 14.4 15.0 39.1 60.8 79.2 61.8 16.2 8.1 
51-75 256.0 6.1 14.1 19.4 47.5 71.8 68.7 21.9 6.5 

76+ 178.0 64.0 15.4 8.6 21.0 29.3 26.3 5.5 7.9 

Total 781.5 94.5 49.1 76.1 137.8 192.6 163.8 45.1 22.5 

41-60 0-25 160.8 35.9 albeth 27.7 18.4 19.8 28.2 1.4 8.3 
26-50 329.9 NGU 29.2 16.5 28.6 74.3 83.0 35.8 40.8 
51-75 222.8 28.8 30.2 16.7 17.4 S15 py/a8) 21.9 19.0 

76+ 244.1 76.4 26.4 4.3 13.9 36.9 45.9 22.1 18.2 

Total 957.6 162.8 106.9 65.2 78.3 162.5 214.4 81.2 86.3 

21-40 0-25 22.8 4.0 1.4 7.6 4.2 -- 4.1 -- 15 
26-50 46.6 1.0 5.6 2.8 -- 5.4 10.0 16.3 525 
51-75 18.1 -- 4.1 4.2 3.1 2.6 4.1 -- -- 

76+ 24.7 8.4 9.5 -- -- 5.4 -- 1.4 -- 

Total 112.2 13.4 20.6 14.6 ss) 13.4 18.2 Di 7eey7: 7.0 

Total 0-25 239.3 51.3 27.1 44.3 S1iel 32.1 40.7 2.9 9.8 
26-50 692.8 37.1 49.8 61.5 96.8 164.5 156.2 WMA 55.8 
51-75 544.2 36.3 52.6 44.6 81.7 121.1 136.0 43.8 28.1 

76+ 488.3 156.0 54.1 19.9 41.5 79.8 77.8 30.4 28.8 

Total 1,964.6 280.7 183.6 170.3 251.1 397.5 410.7 148.2 122.5 

1/ 
—Table may not add to totals due to rounding. Includes data from 1979 for the Superior National Forest. 
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Si 

Table 9.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for all live trees, based on STEMS, Aspen-Birch Unit, Minnesota, 1977— 

te 
productivity Potential 

(ft3/ac/yr) achieved 

18 

101-120 

81-100 

61-80 

41-60 

21-40 

Total 

YWrabie may not add to totals 

Percent 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

All 

classes 1-10 

1.4 = 
6.9 1.4 
8.3 1.4 

1.4 a 
11.6 1.4 
32u7 aS 
59.3 7.2 

105.0 8.6 

27.5 8.7 
194.5 8.4 
277.5 2.9 
282.0 74.5 
781.5 94.5 

82.8 28.6 
236.8 16.7 
288.7. 19.4 
34965bu 98h! 
957.6 162.8 

8.6 Dall 
32.5 ae 
37.9 2n8 
3302 8.4 

[tonomen aes 

120.3 40.0 
475.4 26.5 
638.2 24.6 
730.7 189.6 

1,964.6 280.7 

due to rounding. 

Stand-age class (years) 

11-20 21-30 31-40 

== = DoF 
- - Dsl 

=e os 6.0 
1.4 5.9 8.4 
5.6 8.5 10.6 
7.0 14.4 25.0 

1.4 4.7 4.2 
12.4 18.2 46.6 
11.6 39.0 51.0 
23.7 14.2 36.0 
49.1 Tonigun maya 

ie? 13.6 8.5 
18.7 27.5 27.2 
34.9 17.0 17.6 
42.1 7.1 25.0 

106.9 65.2 78.3 

so 3.2 1.4 
4.3 5.8 1.4 
4.0 4.2 2.8 

12.3 1.4 1.7 
20.6 14.6 Tes 

MOape Sle Ba 
103NC Rn] ONES 

Includes data from 1979 for 

41-50 51-60 61-70 71+ 

Thousand acres ---------------------------- 

a ae = 1.4 
2.8 = - = 
2.8 = Se 1.4 

2s 1.4 a = 
2.8 2 1.4 és 
8.5 4.5 1.4 2.6 

14.9 8.4 1.4 Aa] 
26.2 14.3 4.2 5.3 

5.7 2.8 és = 
47.0 49.5 9.6 2.8 
77.5 74.0 13.6 7.9 
62.4 37.5 21.9 11.8 
192.6 163.8 45.1 22.5 

7.4 10.5 =e 3.0 
61.9 55.4 19.7 9.7 
42.9 86.3 29.9 40.7 
50.3 62.2 SG Po) 

162.5 214.4 81.2 86.3 

eS 1.3 == = 
4.0 8.5 2.8 5.7 
1.4 8.4 13.5 ks 
8.0 = 1.4 - 

13.4 18.2 Wa 7.0 

13.1 16.0 Sc 3.0 
ANGST wale. 33.5: lee 
1s0e3iae lise 58.4 53.9 
138.4 108.1 56.3 47.4 
30755 4lON7 mn LAGl2mnenES 

the Superior National Forest. 



Table 10.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

physiographic class, for growing-stock trees, based on STEMS, Aspen-Birch Unit, Minnesota, 1977— 

Site 
productivity 

(ft3/ac/yr) 

101-120 

81-100 

61-80 

41-60 

21-40 

Total 

1/ 
—'Table may not add to totals due to rounding. 

Potential 

achieved 

Percent 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

All 

classes 

1,964.6 

Physiographic class 

Xeric Xeromesic Mesic 

w---------------- Thousand acres 

2 177.5 
&S 544.5 
.6 459.5 
5 412.7 
6 1,594.2 

Hydromesic Hydric 

wre 

e 

° ° 

OlJOWO OO ajeirep- 

oO; 

WIM Lao OINONW ° oe Re 

WD PNP oan ee eo PwoOM 

40.5 
133.4 
72.1 
61.6 

307.6 735 

Includes data from 1979 for the Superior National Forest. 
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Table 11.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and physiographic class, for all live trees, based on STEMS, Aspen-Birch Unit, Minnesota, 1977— 

Site f ‘ 
productivity Potential All Physiographic class 
(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

BORCENG trent ser nosag oo cna re case TOUS aNd dC OS eee 
101-120 0-25 -- -- -- -- -- -- 

26-50 -- -- -- -- -- -- 
51-75 1.4 -- -- 1.4 -- -- 

76+ 6.9 -- -- 6.9 — = 

Total 8.3 -- -- 953 zs ce 

81-100 0-25 1.4 -- -- 1.4 -- -- 
26-50 11.6 -- -- Youl 4.5 -- 
51-75 32.7 -- 1.4 313 -- -- 

76+ 59.3 -- -- 55.2 4.1 -- 

Total 105.0 -- 1.4 95.0 8.6 -- 

61-80 0-25 27.5 -- -- 2353 4.2 -- 
26-50 194.5 -- 4.4 143.1 45.4 1.6 
51-75 277.5 -- 2.8 226.9 46.2 1.6 

76+ 282.0 WG) 4.3 241.1 35.1 -- 

Total 781.5 115 TAG) 634.4 130.9 3.2 

41-60 0-25 82.8 -- 1.6 70.7 10.5 -- 
26-50 236.8 13.8 4.4 175.6 43.0 -- 
51-75 288.7 -- 4.4 227.6 56.7 -- 

76+ 349.3 -- 10.9 301.7 36.7 -- 

Total 957.6 13.8 A 8} 775.6 146.9 -- 

21-40 0-25 8.6 -- -- 4.0 1.6 3.0 
26-50 32.5 1.4 1.4 23.9 5.8 -- 
51-75 37.9 -- -- 31.0 5.6 Ss} 

76+ 33.2 -- 3.0 22.0 8.2 -- 

Total 112.2 1.4 4.4 80.9 PANS (2 4.3 

Total 0-25 120.3 -- 1.6 99.4 16.3 3.0 
26-50 475.4 15.2 10.2 349.7 98.7 1.6 
51-75 638.2 -- 8.6 518.2 108.5 e'3) 

76+ 730.7 MS) 18.2 626.9 84.1 -- 

Total 1,964.6 16.7 38.6 1,594.2 307.6 eS 

Table may not add to totals due to rounding. Includes data from 1979 for the Superior National Forest. 

20 



Table 12.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for growing-stock trees, based on STEMS, Northern Pine Unit, Minnesota, 19774 

Site 
productivity Potential All Stand-age class (years) 
(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

REnCentigriys pinmangr, eso en Mihousandvacneste reer racers t2 tet et 
101-120 0-25 os == == -- == = = = == 

26-50 4.0 os = 1.3 aa 13 1.4 ao =a 
51-75 5.3 = = =o = = 3.9 1.4 = 

76+ 4.1 = = 2.8 = = ies = = 
Total 13.4 -- -- 4.1 -- eS) 6.6 1.4 -- 

81-100 0-25 9.8 -- 2158) -- 2.7 12 2.6 -- -- 
26-50 62.4 1.2 Cel 13.1 6.7 18.8 10.4 6.8 (x57 
51-75 103.6 (261 2.8 9.6 35.4 26.8 16.8 Ie} 8.2 

76+ 70.1 Toil -- 13.2 20.9 16.2 4.0 ls3 6.8 

Total 245.9 11.6 8.8 35.9 65.7 63.0 33.8 9.4 IT fens 

61-80 0-25 107.8 31.1 12.8 7.2 15.0 Syed 14.8 4.6 6.6 
26-50 451.3 14.5 27.1 34.8 96.7 121.4 104.7 24.5 27.6 
51-75 468.1 9.7 30.4 30.4 82.6 151.8 101.1 43.6 18.5 

76+ 284.4 80.6 34.9 16.9 45.1 52.6 38.6 11.9 3.8 

Total 1 oltlsoy 135.9 105.2 89.3 239.4 341.5 259.2 84.6 56.5 

41-60 0-25 145.8 46.1 31.2 14.7 10.6 13.9 15.8 9.4 4.1 
26-50 325.5 20.4 27 35 38.1 32.7 61.3 78.4 38.7 28.4 
51-75 273315 17.6 42.4 15.5 36.8 71.6 51.0 29.0 9.6 

76+ 147.2 60.0 26.2 ell 5.5 9.7 14.8 13.2 15.1 

Total 892.0 144.1 127.3 71.0 85.6 156.5 160.0 90.3) aaiS7A2 

21-40 0-25 44.3 13.4 16.1 1.6 6.0 4.4 2.8 -- -- 
26-50 42.0 6.6 5.5 4.8 1.4 1.4 5.6 9.5 7.2 
51-75 25.0 6.0 2.8 -- We 6.6 1.4 2.8 4.2 

76+ 16.4 8.7 3.0 -- Weil -- 1.4 1.6 -- 

Total 127.7 34.7 27.4 6.4 10.3 12.4 11.2 1359 11.4 

Total 0-25 307.7 90.6 63.4 23.5 34.3 35.2 36.0 14.0 10.7 
26-50 885.2 42.7 62.8 92.1 137.5 204.2 200.5 79.5 65.9 
51-75 875.5 36.0 78.4 55.5 156.0 256.8 174.2 78.1 40.5 

76+ 5226 eas 570 64.1 35.6 73.2 78.5 60.1 28.0 25.7 

Total 2,590.6 326.3 268.7 206.7 401.0 574.7 470.8 199.6 142.8 

Table may not add to totals due to rounding. Includes data from 1980 for the Chippewa National Forest. 
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Table 13.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for all live trees, based on STEMS, Northern Pine Unit, Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 

(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

RerCent sake = ane a a TMGUS ANd sah See sae 
101-120 0-25 -- -- -- -- -- =< == == ae 

26-50 == -- -- == = == -- as == 
51-75 5.1 <= == 23 = 1:3 2.5 == == 

76+ 8.3 = == 2.8 ze = 4.1 1.4 = 
Total 13.4 = == 4.1 = fe 6.6 1.4 == 

81-100 0-25 343 == 3.3 = -- == =o =e Se 
26-50 26.0 -- -- 6.0 5.3 12.0 Qa sc sc 
51-75 69.2 123 2.7 8.8 19.3 14.6 13.0 6.8 Dey 

76+ 147.4 —10.3 2.8 21.1 41.1 36.4 18.1 2.6 5.0 
Total 245.9 11.6 8.8 35.9 65.7 63.0 33.8 9.4 i 

61-80 0-25 53.0 28.4 5.1 4.4 6.7 4.3 2.4 ee iat) 
26-50 231.4 loll 17.6 19.8 48.9 57.9 55.4 13.1 11.0 
51-75 473.1 5.5 29.3 26.5 93.0 143.1 102.6 43.4 29.7 

76+ 554.1 94.3 53.2 38.6 90.8 136.2 98.8 28.1 14.1 
Total 1,311.6 135.9 105.2 SONsiy  j230kaaet 3410S e59L2 84.6 56.5 

41-60 0-25 76.1 37.4 18.8 7.9 1.6 3.9 3.8 27 2s 
26-50 216.9 16.8 21.2 26.0 25.4 37.5 48.3 19:7 22-0 
51-75 315.0 14.5 50.7 28.7 36.3 68.4 60.5 3722) 1887 

76 284.0 75.4 36.6 8.4 22.3 46.7 47.4 30.7 16.5 
Total 892.0 144.1 127.3 71.0 85.6 156.5 160.0 90.3 57.2 

21-40 0-25 28.1 10.4 9.9 1.6 4.5 7) == == == 
26-50 30.3 17 7.3 1.6 2.9 ET) 7.0 4.0 =i 
51-75 37.4 6.7 Tee 1.6 as 6.7 1.4 6.9 6.9 

76+ 31295 51529 3.0 1.6 2.9 1.3 2.8 3.0 1.4 
Total 127 aay 27.4 6.4 10.3 12.4 12 1350 ORanie4 

Total 0-25 160.5 76.2 37.1 13.9 12.8 9.9 6.2 2.7 rey, 
26-50 504.6 26.2 46.1 53.4 eeeby 110s 113.4 36.8 36.1 
51-75 899.8 28.0 89.9 66.9 148.6 234.1 180.0 94.3 58.0 

76+ 1,025.7 195.9 95.6 Te Deel Sil eee 22 COR ee lee 65.8 47.0 
Total 2,59086) 32693" 26857 206879 “401Z0liy 574.7" e470L0m | 199sGnemaeee 

1/Table may not add to totals due to rounding. Includes data from 1980 for the Chippewa National Forest. 
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Table 14.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

physiographic class, for growing-stock trees, based on STEMS, Northern Pine Unit, Minnesota, 1977— 

Site : : 
productivity Potential All Physiographic class 

(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Percent = -_--$-- 2-2 - = --- --------------- Thousand acres ------------------------------ 

101-120 0-25 -- -- -- -- -- -- 
26-50 4.0 -- -- 26u) ies oo 
51-75 Dias} -- -- 5.3 -- -- 

76+ 4.1 -- -- 4.1 -- -- 

Total 13.4 -- -- 12.1 1.3 -- 

81-100 0-25 9.8 -- -- 7.3 2.5 -- 
26-50 62.4 -- -- 54.3 8.1 -- 
51-75 103.6 -- -- 96.7 6.9 -- 

76+ 70.1 -- -- 63.5 6.6 -- 

Total 245.9 == ze 221.8 24.1 = 

61-80 0-25 107.8 -- 2.5 89.1 14.5 le 7 
26-50 451.3 2.1 6.1 397.9 42.7 2.5 
51-75 468.1 -- 5.4 438.0 24.7 -- 

76+ 284.4 -- -- 273.5 10.9 -- 

Total 1,311.6 Bail 14.0 1,198.5 92.8 4.2 

41-60 0-25 145.8 -- 5.6 108.1 32.1 -- 
26-50 325.5 1.4 5.9 277.6 Sou 2.9 
51-75 273.5 -- Dall 240.9 28.6 1.3 

76+ 147.2 -- gil 127.8 14.6 1.7 

Total 892.0 1.4 byfese} 754.4 113.0 5.9 

21-40 0-25 44.3 -- 3.9 23.7 15.0 Ray 
26-50 42.0 -- 2.8 28.2 11.0 -- 
51-75 25.0 -- -- 18.9 4.4 1.7 

76+ 16.4 -- -- 13.4 3.0 -- 

Total WET -- 6.7 84.2 33.4 3.4 

Total 0-25 307.7 -- 12.0 228.2 64.1 3.4 
26-50 885.2 3.5 14.8 760.7 100.8 5.4 
51-75 875.5 -- 8.1 799.8 64.6 3.0 

76+ 522.2 -- Grill 482.3 35.01 WAT 

Total 2,590.6 3.5 38.0 2a27e0 264.6 1355 

1/Tabie may not add to totals due to rounding. Includes data from 1980 for the Chippewa National Forest. 
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Table 15.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and physiographic class, for all live trees, based on STEMS, Northern Pine Unit, Minnesota, 1977— 

Site 
productivity 

(ft3/ac/yr) 

101-120 

24 

81-100 

61-80 

41-60 

21-40 

Total 

1/Tabie may not add to totals due to rounding. 

Potential 

achieved 

Percent 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

0-25 
26-50 
51-75 

76+ 

Total 

All 

classes 

899.8 
1,025.7 

2,590.6 

Physiographic class 

Xeric Xeromesic Mesic Hydromesic Hydric 

---------------- Thousand acres ------------------------------ 

= = 3.8 163 ae 
= Be 8.3 = = 
me a 12.1 1.3 = 

= = 3.3 = Ze 
= = 23.5 2.5 28 
= te 58.2 11.0 - 
= ae 136.8 10.6 a3 
- = 221.8 24.1 = 

i el 44.7 Te =< 
a 5.9 199.6 21.7 4.2 

2.1 4.3 430.3 36.4 EE: 
= 2.7 523.9 27.5 2 

Dail 14.0 1,198.5 92.8 4.2 

= 4.2 57.9 14.0 Ee. 
1.4 2 177.4 29.3 1G 
Ze 2.8 268.7 40.9 2.6 
ai Sail 250.4 28.8 17 

1.4 Wes 754.4 113.0 5.9 

= 2.6 15.0 10.5 =a 
= 2.8 Pies 4.5 1.7 
= = 26.3 9.4 Nei 
= In3 21.6 9.0 = 
c= 6.7 84.2 33.4 3.4 

= 7.9 120.9 31.7 au 
1.4 15.9 421.8 58.0 7.5 
Dall Tall 787.3 99.0 4.3 
= Tei 941.0 75.9 ez 

3.5 38.0 2,271.0 264.6 13.5 

Includes data from 1980 for the Chippewa National Forest. 



Table 16.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

stand-age class, for growing-stock trees, based on STEMS, Central Hardwood Unit, Minnesota, 1977L/ 

Site 
productivity Potential All Stand-age class (years) 

(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

REN CN Sigh. Lapiaahins AV RARRT ET ee EON TS TOTS NSCLC St aati ae 
101-120 0-25 -- -- -- -- -- -- -- -- -- 

26-50 -- -- -- -- -- -- -- -- -- 
51-75 a = = me on ae ae =e 22 

76+ ae zu ae = 2 a _ aL ae 

Total -- -- -- -- -- -- -- -- -- 

81-100 0-25 Nee} -- -- 1.3 -- -- -- -- -- 
26-50 4.6 -- -- -- Bo r4 1.4 -- -- -- 
51-75 2.8 -- -- -- 2.8 -- -- -- -- 

76+ 1.6 -- 1.6 -- -- os -- -- -- 
Total 10.3 -- 1.6 ies3 6.0 1.4 -- -- -- 

61-80 0-25 17a 1.6 5. 25 lied 5.6 SL 1.4 -- 
26-50 111.5 5.6 6.2 9.7 31.9 38.1 15.8 3.0 £53 
51-75 54.3 5.8 2.3 6.8 22.2 14.2 3.0 -- -- 

76+ 41.5 19.8 2.5 4.1 7.4 4.1 1.4 -- Zeal 

Total 224.5 32.8 16.7 2152 62.8 62.1 2153 4.3 3.4 

41-60 0-25 61.0 13.8 6.5 3.9 11.0 8.7 10.0 537 L3 
26-50 130.2 he 3, 5.5 (ei/ 27.5 46.9 24.8 11.4 4.2 
51-75 72.1 10.3 5.6 4.3 10.0 23.0 14.6 2.8 1.6 

76+ 42.1 24.4 6.2 2.8 3.0 1.6 2.8 1.4 -- 

Total 305.4 BOay/ 23.8 1337 51.5 80.2 52.2 21.2 Tel 

21-40 0-25 9.4 -- 3.2 1.6 1.6 -- 1.7 -- AEBS) 
26-50 8.0 -- -- 1.4 1.6 -- 5.0 -- -- 
51-75 6.9 -- Tie3 -- 1.4 2.6 1.6 -- -- 

76+ 1.6 -- 1.6 -- -- -- -- -- -- 

Total 25.9 -- 6.1 3.0 4.6 2.6 8.3 -- ie3 

Total 0-25 88.7 15.4 15.4 hed 13.9 14.3 12.8 Teel 2.6 
26-50 254.3 12.9 11.6 13.8 64.1 86.4 45.7 14.3 5.5 
51-75 136.1 16.1 9.2 Likeat 36.4 39.9 19.1 2.8 1.6 

76+ 86.9 44.2 11.9 6.9 10.4 5.8 4.1 1.4 2.1 

Total 566.0 88.6 48.2 39.1 124.8 146.3 81.7 25.6 11.7 

Wrabie may not add to totals due to rounding. 
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Table 17.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for all live trees, based on STEMS, Central Hardwood Unit, Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 
(ft3/ac/yr) achieved classes 1-10 11-20 21-30 ~— 31-40 = 41-50. = 51-60 ~—61-70 71+ 

POT CEN ane sneer ne ee rg eae a og TNOUSaNd er eS ere eae ees 
101-120 0-25 -- -- o -- -- -- -- -- = 

26-50 -- -- -- -- -- -- == == == 
51-75 -- -- -- -- -- -- -- =< as 

76+ -- -- -- -- -- -- -- -- -- 

Total -- -- -- -- -- -- -- -- -- 

81-100 0-25 13 -- -- tes -- == ae ae as 
26-50 3.0 -- -- -- 1.6 1.4 -- = == 
51-75 4.4 -- -- -- 4.4 -- -- == ac 

76+ 1.6 -- 1.6 -- -- -- -- -- -- 
Total 10.3 -- 1.6 13 6.0 1.4 == == == 

61-80 0-25 9.4 1.6 Sb 5 ILS) 1.4 -- 1.4 a5 
26-50 48.4 4.3 5.5 2.6 12.4 14.3 8.0 -- eS 
51-75 93.8 1.6 4.7 8.3 32.3 33.5 10.3 3.0 -- 

76+ UPR ics 32 9.7 16.8 12.8 3.0 -- il 
Total 224.5 32.8 16.7 282 62.8 62.1 213 4.3 3.4 

41-60 0-25 24.0 6.0 323 -- 6.6 -- 5.6 1.3 13 
26-50 90.6 4.5 5.9 6.6 21.6 26.3 15.7 10.1 -- 
51-75 101.6 7.4 4.0 2.7 14.1 44.0 17.9 5.8 5.8 

76+ ep Te eo 10.6 4.4 9.3 9.9 13.0 4.0 -- 
Total 305.4 55.7 23.8 1357 51.5 80.2 52.2 21.2 Tal 

21-40 0-25 6.5 -- 2.0 1.6 -- -- i137 -- 13 
26-50 10.8 -- 13 1.4 3.2 -- 5.0 -- -- 
51-75 3.9 -- thas -- 1.4 1.3 -- -- -- 

76+ 4.6 -- 1.6 -- -- 1.4 1.6 -- == 
Total 25.9 -- 6.1 3.0 4.6 2.6 8.3 -- e3 

Total 0-25 41.2 7.6 8.4 3.4 7.9 1.4 7.3 2.6 2.6 
26-50 152.9 8.8 12.6 10.6 38.8 42.0 28.7 10.1 123 
51-75 203.7 9.0 10.1 11.0 52.1 78.7 28.2 8.8 5.8 

76+ 168.2 63.1 17.0 14.1 26.0 24.2 17.6 4.0 Papi 
Total 566.0 88.6 48.2 39.1 124.8 146.3 81.7 250 On eldioy 

Vtabie may not add to totals due to rounding. 
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Table 18.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

physiographic class, for growing-stock trees, based on STEMS, Central Hardwood Unit, Minnesota, 1977— 

Site . . 
productivity Potential All Physiographic class 
(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Rercent panne bmgneny =<Thses ete UhGusandhoenes Geawaean gen a 
101-120 0-25 -- -- -- -- -- -- 

26-50 -- -- -- -- -- -- 
51-75 -- -- -- -- -- -- 

76+ -- -- -- == = oS 

Total -- -- -- -- -- -- 

81-100 0-25 1.3 -- =- -- 1.3 -- 
26-50 4.6 -- -- 3.0 1.6 -- 
51-75 2.8 -- -- 2.8 -- -- 

76+ 1.6 -- -- 1.6 -- -- 
Total 10.3 -- -- 7.4 2.9 -- 

61-80 0-25 17.1 -- -- 11.4 5.7 -- 
26-50 111.5 -- -- 104.6 7.0 -- 
51-75 54.3 1.4 -- 50.0 3.0 -- 

76+ 41.5 -- -- 38.3 3.2 -- 
Total 224.5 1.4 -- 204.3 18.8 -- 

41-60 0-25 61.0 -- -- 50.6 10.4 -- 
26-50 130.2 -- 1.6 111.7 15.4 1.6 
51-75 72.1 1.4 -- 57.7 13.0 -- 

76+ 42.1 -- 1.7 33.6 6.8 -- 
Total 305.4 1.4 3.2 253.7 45.5 1.6 

21-40 0-25 9.4 -- -- 3.0 6.4 -- 
26-50 8.0 -- -- 5.7 2.3 -- 
51-75 6.9 -- -- 5.3 1.6 -- 

76+ 1.6 -- -- 1.6 -- -- 
Total 25.9 -- -- 15.6 10.3 -- 

Total 0-25 88.7 -- -- 65.0 23.7 -- 
26-50 254.3 -- 1.6 224.9 26.3 1.6 
51-75 136.1 2.7 -- 115.8 17.5 -- 

76+ 86.9 -- 1.7 75.1 10.0 -- 
Total 566.0 2.7 3.2 480.9 77.5 1.6 

WV), 
— Table may not add to totals due to rounding. 
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Table 19.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

physiographic class, for all live trees, based on STEMS, Central Hardwood Unit, Minnesota, 1977— 

Site ; : 
productivity Potential All Physiographic class 
(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Percent a seasmay so cron aang ThouSand “acres Gasssse-s=-2=-S<5sSasSee aoa 
101-120 0-25 -- -- -- -- -- -- 

26-50 -- -- -- -- -- -- 
51-75 -- -- -- -- -- == 

76+ -- -- -- =e = = 

Total -- -- -- -- -- a= 

81-100 0-25 tS} -- -- -- 13 -- 
26-50 3.0 -- -- 3.0 -- -- 
51-75 4.4 -- -- 2.8 1.6 -- 

76+ 1.6 -- -- 1.6 -- -- 

Total 10.3 -- -- 7.4 2.9 -- 

61-80 0-25 9.4 -- -- Fell 4.3 -- 
26-50 48.4 -- -- 46.8 1.6 -- 
51-75 93.8 1.4 -- 84.1 8.4 -- 

76+ 72.9 -- -- 68.3 4.6 -- 

Total 224.5 1.4 -- 204.3 18.8 -- 

41-60 0-25 24.0 -- -- 19.6 4.3 -- 
26-50 90.6 -- 1.6 74.7 14.4 -- 
51-75 101.6 -- -- 88.9 11.1 1.6 

76+ 89.2 1.4 UBT 70.4 I e7/ -- 

Total 305.4 1.4 352 253.7 45.5 1.6 

21-40 0-25 6.5 -- -- 3.0 3e5 -- 
26-50 10.8 -- -- 5.7 Swe -- 
51-75 3.9 -- -- 3.9 -- -- 

76+ 4.6 -- -- 3.0 1.6 -- 

Total 25.9 -- -- 15.6 10.3 -- 

Total 0-25 41.2 -- -- 27.7 13.4 -- 
26-50 152.9 -- 1.6 130.1 (aks? -- 
51-75 203.7 1.4 -- 179.7 21.0 1.6 

76+ 168.2 1.4 Mey, 143.3 21.8 -- 

Total 566.0 (AGT 3.2 480.9 77.5 1.6 

1/ 
— Table may not add to totals due to rounding. 
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Table 20.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for growing-stock trees, based on STEMS, Prairie Unit, Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 
(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

RONCeNtas, i. mansaagiseans ln caeetanes cue lcelc eee AUIS ae YSIS ESS ate 
101-120 0-25 -- -- -- -- -- -- -- = a 

26-50 oe = = ze == == = =i 10 
51-75 = = as ms on so ac ae 2s 

76+ ae = ss se a a2 a a = 

Total -- -- -- -- -- -- -- -- -- 

81-100 0-25 == == == -- == == = = = 
26-50 or -- -- -- -- -- -- -- =e 
51-75 = == == =n = = ao = ce 

76+ ae ue =e coe =s = = = a 

Total -- -- -- -- -- -- -- -- -- 

61-80 0-25 1.4 = Se = = 1.4 ob =e ae 
26-50 9.5 -- re 1.4 4.0 1.4 1.3 -- -- 
51-75 20.9 -- 4.3 4.1 5.8 6.7 -- -- -- 

76+ 8.8 1.3 1.3 3.0 1.4 1.7 -- -- -- 

Total 40.7 1.3 7.0 8.5 11.2 11.3 1.3 -- -- 

41-60 0-25 41.0 14.2 5.6 4.5 11.0 3.0 2.8 -- -- 

26-50 49.8 1.6 9.7 8.7 9.4 15.0 4.1 123 -- 
51-75 31.0 10.8 5.4 1.7 6.1 5.6 1.3 -- -- 

76+ 37.7 19.2 6.5 -- 7.9 1.4 1.3 Le3 -- 

Total 159.4 45.9 Tee 14.9 34.4 25.0 9.5 2.6 = 

21-40 0-25 20.2 6.4 4.4 L3' 2.6 2.8 1.3 13 -- 
26-50 18.8 1.7 1.3 -- -- 5.3 2.7 4.1 3.8 

51-75 12.9 1.6 5.9 -- -- 2.6 13 -- Log 
76+ 4.0 4.0 = = = = = = = 

Total 55.9 13.8 TSE? 1.3 2.6 10.7 53. 5.4 5.1 

Total 0-25 62.7 20.6 10.0 5.8 13.6 7.2 4.1 1.3 -- 

26-50 78.1 3.4 12.4 10.1 13.3 (Ale t/ 8.1 5.4 3.8 
51-75 64.8 12.5 15.7 5.8 a) 15.0 2.6 -- 1.3 

76+ 50.5 24.5 7.8 3.0 9.4 3.1 1.3 1.3 -- 

Total 256.0 61.0 45.9 24.7 48.3 47.0 16.1 8.0 5.1 

Wrapie may not add to totals due to rounding. 
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Table 21.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and stand-age class, for all live trees, based on STEMS, Prairie Unit, Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 

(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

Percent = 9 ----------------------------------- Thousand acres ---------------------------- 

101-120 0-25 -- == == = == as =e 2c = 
26-50 -- -- -- -- -- -- -- -- -- 
51-75 om = oo =o oo = os so a5 

76+ = -- -- -- -- -- -- -- -- 
Total =o 2c on oe = = = = ae 

81-100 0-25 -- -- -- -- -- -- -- -- -- 
26-50 = 2s = =e == = oo = =e 
51-75 oe =o mee oo =o 2c se = =o 

76+ -- -- -- -- -- -- -- -- -- 

Total -- -- -- -- -- -- -- -- -- 

61-80 0-25 -- -- -- -- -- = == 2s oo 
26-50 25i1/ -- Nes} -- iG} -- -- -- -- 
51-75 12.3 -- 3.0 -- 5.0 2.9 1.3 -- -- 

76+ 25.8 1.3 2.6 8.5 4.9 8.4 -- -- -- 

Total 40.7 153 7.0 8.5 11.2 Wiss) 13 -- -- 

41-60 0-25 15.4 7.8 ihe il 1.7 4.8 -- -- -- -- 
26-50 37.2 3.4 ei/ 10.4 5.7 12.3 2.8 -- -- 
51-75 43.3 3.0 8.9 2.8 14.6 8.5 4.1 les} -- 

76+ 63.5 31.6 14.5 -- 9.3 4.2 2.6 13 -- 

Total 159.4 45.9 Clie 14.9 34.4 25.0 9.5 2.6 -- 

21-40 0-25 4.4 3.0 -- -- -- 1.4 -- -- -- 
26-50 22.0 1.7 4.4 3 2.6 5.3 Zell 4.0 -- 
51-75 16.1 1.6 13 -- -- 4.0 2.7 1.4 5.1 

76+ 13.4 7.4 5.9 -- -- -- -- -- -- 

Total 55.9 13.8 11.7 1.3 2.6 10.7 553 5.4 5.1 

Total 0-25 19.8 10.8 1.1 ihe7/ 4.8 1.4 -- -- -- 
26-50 61.9 5.1 8.4 11.7 9.7 17.6 5.4 4.0 -- 
51-75 71.6 4.7 13.3 2.8 19.7 15.3 8.1 2.8 bol 

76+ 102.7 40.4 23.1 8.5 14.1 12.6 2.6 1S -- 

Total 256.0 61.0 45.9 24.7 48.3 47.0 16.1 8.0 5.1 

1/Tabie may not add to totals due to rounding. 
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Table 22.--Area of aspen type commercial forest land by site productivity class, and potential achieved, 

and physiographic class, for growing-stock trees, based on STEMS, Prairie Unit, Minnesota, 1977— 

Site : 
productivity Potential All Physiographic class 

(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Percent = = 9 -------------------------- Thousand acres ------------------------------ 

101-120 0-25 -- == — = a ie 

26-50 -- -- = = == ae 
51-75 -- -- ois ie ae oe 

76+ 5 == -- -- -- -- 

Total -- -- = ne ane ae 

81-100 0-25 -- == == = a =e 
26-50 -- -- -- 55 == ee 
51-75 -- -- ces ae ae a 

76+ = = -- -- -- -- 

Total -- -- or = a= ae 

61-80 0-25 1.4 -- -- 1.4 = is 
26-50 9.5 -- -- 9.5 -- me 

51-75 20.9 -- -- 19.9 al -- 
76+ 8.8 -- -- 8.8 = ok 

Total 40.7 -- -- 39.6 1.1 -- 

41-60 0-25 41.0 -- -- 36.2 4.8 -- 
26-50 49.8 -- -- 49.8 = a 

51-75 31.0 -- -- 29.6 1.3 -- 
76+ 37.7 -- -- 37.7 =e ae 

Total 159.4 -- -- 153.3 6.1 -- 

21-40 0-25 20.2 -- -- 18.9 1.3 -- 
26-50 18.8 -- -- 18.8 -- == 
51-75 12.9 -- -- 12.9 oe ne 

76+ 4.0 -- -- Qa Ae3: -- 

Total 55.9 -- -- 53.3 2]. -- 

Total 0-25 62.7 -- -- 56.6 6.1 -- 
26-50 78.1 -- -- 78.1 -- -- 
51-75 64.8 -- -- 62.4 2.4 -- 

76+ 50.5 -- -- 49.2 NES -- 

Total 256.0 -- -- 246.2 9.8 -- 

Wtabie may not add to totals due to rounding. 
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Table 23.--Area of aspen type commercial forest land by site productivity class, potential achieved, 

and physiographic class, for all live trees, based on STEMS, Prairie Unit, Minnesota, 1977— 

Site : ‘ 
productivity Potential All Physiographic class 
(#t3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Percent jo  --------------------------- Thousand acres ----------------------------- 

101-120 0-25 -- a = == as a6 
26-50 -- -- == = = = 
51-75 -- -- =o == ES == 

76+ == -- -- -- -- -- 

Total -- -- == =o = = 

81-100 0-25 -- -- -- -- -- -- 
26-50 -- -- = — = _ 
51-75 -- -- = = == == 

76+ = == -- -- -- -- 

Total -- = = = = = 

61-80 0-25 -- == oo = = == 
26-50 Zell -- -- oil = a2 
51-75 12.3 -- -- MiG oil -- 

76+ 25.8 -- -- 25.8 -- -- 

Total 40.7 -- -- 39.6 ite it -- 

41-60 0-25 15.4 -- -- 23 3\5 -- 
26-50 Siz -- -- 35.6 1.6 -- 
51-75 43.3 -- -- 43.3 -- = 

76+ 63.5 -- -- 62.2 1.3 -- 

Total 159.4 -- -- 153.3 6.1 -- 

21-40 0-25 4.4 -- -- Sioil 1.3 -- 
26-50 22.0 -- -- 22.0 == 2 
51-75 16.1 -- -- 16.1 -- -- 

76+ 13.4 -- -- 12.0 1.3 -- 

Total 55.9 -- -- 5353 Zell -- 

Total 0-25 19.8 -- -- 15.4 4.4 -- 
26-50 61.9 -- -- 60.3 1.6 -- 
51-75 71.6 -- -- 70.6 Sal -- 

76+ 102.7 -- -- 100.0 2.7 -- 

Total 256.0 -- -- 246.2 9.8 -- 

1/Tabie may not add to totals due to rounding. 
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Table 24.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

stand-age class, for growing-stock trees, based on Kittredge and Gevorkiantz (1929), Minnesota, 1977— 

Site 
productivity Potential All Stand-age class (years) 
(¢t3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

Percent = ----------------------------------- Thousand acres ---------------------------- 

101-120 0-25 12.6 1.4 353 2.6 eal lee. 1.4 -- -- 
26-50 94.6 2.6 4.1 11.4 21.0 26.8 17.8 4.2 6.7 
51-75 104.1 3 5.6 7.0 SEISY/ 32.4 15.9 -- 8.2 

76+ 55.9 8.5 4.4 17.6 10.2 5.6 5.5 1.4 2./ 

Total 267.2 13.8 17.4 38.6 67.6 66.0 40.6 5.6 17.6 

81-100 0-25 124.9 31.5 9.0 9.3 19.2 25.0 18.5 5.8 6.6 
26-50 689.3 27.5 39.3 75.4 158.9 184.3 142.7 34.0 27.2 
51-75 675.0 19.7 43.2 57.4 148.0 193.7 125.9 61.1 25.9 

76+ 454.2 114.9 42.5 36.0 95.9 104.2 47.3 8.0 5.3 

Total 1,943.3 193.6 134.0 178.2 422.0 507.3 334.4 108.9 65.0 

61-80 0-25 182.8 68.0 28.6 26.4 14.3 19.8 12.0 5.4 8.3 
26-50 612.2 3251 30.2 34.0 81.6 169.6 13352 62.5 69.1 
51-75 616.1 53.6 41.3 51.0 77.0 152.6 164.6 53.4 22.7 

76+ 622.1 160.1 87.8 28.5 61.7 104.1 107.6 40.5 31.9 

Total BaWesiouks csnkeysy/ 187.9 139.9 234.5 446.0 417.4 161.8 131.9 

41-60 0-25 121.5 48.5 20.2 16.5 12.3 UEC 11.0 4.5 123 
26-50 191.1 26.3 24.4 14.6 20.5 32.5 42.9 18.4 11.6 
51-75 219.8 14.9 44,5 19.3 17.9 35.9 58.4 21.9 7.0 

76+ 279.5 84.0 52.0 8.4 25.5 S15 SLi 23.4 22.9 

Total ST SMa 36 141.1 58.9 76. 107.1 144.0 68.2 42.8 

21-40 0-25 55.8 18.9 17.8 6.4 5.8 2.8 1.4 -- 2.8 
26-50 67.3 10.9 14.1 5.7 8.6 DT, 11.3 533 5.5 
51-75 84.2 8.0 4.4 9.0 3.0 8.0 19.1 21.8 11.0 

76+ 114.4 24.1 29.5 4.2 7.4 22.6 4 9.8 5.5 

Total 321.7 61.9 65.8 25.3 24.8 39.1 43.0 37.0 24.8 

Total 0-25 497. 168.2 78.9 61.1 54.3 56.0 44.3 L537 19.0 5 
26-50 WG5AeSe mOONA= Wdomien | Waite 20086 4189. 73a709 12453, “12091 
51-75 1,699.1 

76+ 1,526.1 391.5 216.2 94.8 200.7 268.1 203.3 83.1 68.3 
Total HS ouieie 75025 546.3 440.8 825.2 1,165.5 979.4 381.4 282.1 

Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and Chippewa 
National Forests, respectively. 

33 



Table 25.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

Stand-age class, for all live trees, based on Kittredge and Gevorkiantz (1929), Minnesota, 1977L/ 

Site 
productivity Potential All Stand-age class (years) 
(ft3/ac/yr) achieved classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71+ 

RENCE N Crt re Sanat reer ae a are TNOUS AN [a CI OS ea 
101-120 0-25 7.4 1.4 3.3 fas -- -- 1.4 -- -- 

26-50 42.2 -- 2.8 6.9 11.0 352 2.7 2.8 2.8 
51-75 97.5 2.7 229 8.5 24.7 27.4 19.2 1.4 10.7 

76+ 120.1 9.7 8.4 21.9 31.9 25.4 Wifes 1.4 4.1 

Total 267.2 13.8 17.4 38.6 67.6 66.0 40.6 5.6 17.6 

81-100 0-25 54.3 28.8 4.8 3.0 9.5 4.1 2.4 -- ieT/ 
26-50 364.0 13.1 27.7 25.3 89.2 108.6 76.7 12.9 10.4 
51-75 689.9 4.1 30.0 75.8 148.8 193.9 142.8 62.2 32.4 

76+ 835.2 147.5 TANS 74.1 174.5 200.7 UAC 33.8 20.5 

Total 1,943.3 193.6 134.0 178.2 422.0 507.3 334.4 108.9 65.0 

61-80 0-25 102.8 50.6 WSC2 16.7 6.7 5.9 1.3 1.4 3.0 
26-50 346.3 18.5 21.6 30.7 55.9 87.5 85.4 32.8 13.8 
51-75 606.2 36.7 36.9 37.8 69.0 159.0 145.3 54.6 66.9 

76+ 977.9 207.9 112.2 54.8 102.9 193.6 185.4 73.0 48.2 

Total AISRIAI is | SilSG7/ 187.9 139.9 234.6 446.0 417.4 161.8 131.9 

41-60 0-25 57.6 34.4 2.6 5.0 4.4 all 7.0 1.4 -- 
26-50 136.1 Whe E ied, 16.2 16.8 18.4 31.4 5.8 2.7 
51-75 183.5 6.1 27.7 22.3 20.1 29.3 50.6 16.7 10.8 

76+ 434.7 116.0 83.2 15.3 34.9 56.7 5560 44.3 29.3 

Total 811.8 173.6 141.1 58.9 76.2 107.1 144.0 68.2 42.8 

21-40 0-25 24.2 9.7 7.0 Se 4.3 -- -- -- -- 
26-50 47.8 8.0 12.0 6.2 4.5 5.8 (lot. lst 2.8 
51-75 53.2 3.4 7.2 5.8 4.5 5.2 14.7 5o5 7.0 

76+ 196.4 40.7 39.7 10.1 LESS 28.1 21S 30.3 15.0 

Total SVAN T/ 61.9 65.8 25.3 24.8 39.1 43.0 37.0 24.8 

Total 0-25 246.2 124.9 34.9 29.2 25.0 12.7 12.1 2.8 4.7 
26-50 936.4 56.8 91.8 85.3 177.4 233.5 203.5 55.5 3225 
51-75 1,630.4 53.0 104.7 150.1 267.1 414.8 372.5 140.4 127.8 

76+ CR 564eS O29 314.9 176.2 355.6 504.5 391.3 182.83 lived 

Total Speriar2 “Usa6s 546.3 440.8 825.2 1,165.5 979.4 381.4 282.1 

Table may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and Chippewa 
National Forests, respectively. 
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Table 26.--Area of aspen type commercial forest land by site productivity class, potential achieved, and phsyio- 

graphic class, for growing-stock trees, based on Kittredge and Gevorkiantz, Minnesota (1929), 1977— 

Site 
productivity Potential All Physiographic class 
(ft3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Ler On a hiinn Mmmemmers soy sags SSmRee os To NOU SANGHA Che See ee ae reas oso aoe a 
101-120 0-25 12.6 -- -- 6.1 6.5 -- 

26-50 94.6 = 1.4 90.3 3.0 -- 
51-75 104.1 -- -- 96.2 7.9 -- 

76+ 55.9 -- -- 50.5 5.4 -- 

Total 267.2 -- 1.4 243.1 22.8 -- 

81-100 0-25 124.9 -- 1.4 100.9 20.9 VAT, 
26-50 689.3 -- 9.0 574.1 100.5 aoi/ 
51-75 675.0 3515 6.8 633.3 31.4 -- 

76+ 454.2 -- 2.9 416.7 34.6 -- 

Total 1,943.3 315 20.1 1,725.0 187.4 7.4 

61-80 0-25 182.8 o- 4.1 143.0 Sh) // -- 
26-50 612.2 -- 8.5 532.7 71.0 -- 
51-75 616.1 -- 8.5 496.3 108.6 2.6 

76+ 622.1 2.9 9.5 555.2 52.9 veil 

Total 2,033.1 2.9 30.6 Levee 268.2 4.3 

41-60 0-25 215 -- 3.2 90.4 27.9 -- 
26-50 191.1 13.8 2.8 149.2 2201 Baie 
51-75 219.8 1.4 4.5 176.9 37.0 -- 

76+ 279.5 -- 6.2 246.7 26.6 -- 

Total 811.8 15.2 16.7 663.2 113.6 3.2 

21-40 0-25 55.8 -- 3.9 27.9 18.0 6.0 
26-50 67.3 -- -- 56.1 ikea -- 
51-75 84.2 1.4 2.8 61.3 18.7 -- 

76+ 114.4 -- 4.4 88.6 19.7 ikea 

Total Sys y/ 1.4 11.1 233.9 67.6 od 

Total 0-25 497.5 -- 12.6 368.3 108.9 oul 
26-50 1,654.5 13.8 21.7 1,402.4 207.7 8.9 
51-75 1,699.1 6.3 22.6 1,463.9 203.7 2.6 

76+ 1,526.1 2.9 23.0 1357/7 139.2 3.4 

Total IAS Uor 22.9 79.8 4,592.3 659.5 22.6 

YTapie may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and 
Chippewa National Forests, respectively. 
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Table 27.--Area of aspen type commercial forest land by site productivity class, potential achieved, and 

physiographic class, for all live trees, based on Kittredge and Gevorkiantz (1929), Minnesota, 1977— 

Site ; ; 
productivity Potential All Physiographic class 
(#t3/ac/yr) achieved classes Xeric Xeromesic Mesic Hydromesic Hydric 

Percent = --$w-------------------------- Thousand acres ----------------------------- 

101-120 0-25 7.4 -- -- 4.7 Zell, -- 
26-50 42.2 -- 1.4 35.6 5.2 -- 
51-75 97.5 -- -- 93.3 4.3 -- 

76+ 120.1 -- -- 109.5 10.6 -- 

Total 267.2 -- 1.4 243.1 22.8 -- 

81-100 0-25 54.3 -- -- 45.6 8.7 -- 
26-50 364.0 -- 7.6 283.7 68.2 4.5 
51-75 689.9 2.1 5.5 628.9 50.4 2.9 

76+ 835.2 1.4 7.0 766.7 60.1 -- 

Total 1,943.3 S65) 20.1 1,725.0 187.4 7.4 

61-80 0-25 102.8 -- 2.5 81.7 18.5 -- 
26-50 346.3 -- 4.2 299.1 43.1 -- 
51-75 606.2 -- 10.2 484.0 109.4 2.6 

76+ 977.9 2.9 13.7 862.4 97.3 Ib s7/ 

Total 2 OSS ie 2.9 30.6 SA oC 268.2 4.3 

41-60 0-25 57.6 -- Sor 45.6 8.7 -- 
26-50 136.1 13.8 2.8 94.3 25.2 -- 
51-75 183.5 1.4 Sigil 151.8 Aa 1/ 1.6 

76+ 434.7 -- 7.6 37135 54.0 1.6 

Total 811.8 15.2 16.7 663.2 113.6 3.2 

21-40 0-25 24.2 -- 2.6 9.7 8.9 3.0 
26-50 47.8 -- -- 359 12.3 -- 
51-75 53.2 -- 1.4 39.2 12.6 -- 

76+ 196.4 1.4 oil 149.5 So// 4.7 

Total 321.7 1.4 11.1 233.9 67.6 Teil 

Total 0-25 246.2 -- 8.3 187.3 47.6 3.0 
26-50 936.4 13.8 16.0 748.1 154.0 4.5 
51-75 1,630.4 325 20.2 1,397.2 202.3 Veil 

76+ 2,564.3 5.6 35.4 2,259.7 255.6 8.0 

Total SR STM 22.9 79.8 4,592.3 659.5 22.6 

1Tabie may not add to totals due to rounding. Includes data from 1979 and 1980 for the Superior and 
Chippewa National Forests, respectively. 
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The extent and characteristics of low productivity aspen areas in Min- 

nesota. Resour. Bull. NC-61. St. Paul, MN: U.S. Department of Ag- 
riculture, Forest Service, North Central Forest Experiment Station; 

1982. 36 p. 
Plot data from the 1977 Minnesota forest inventory were used to 

evaluate the productivity of Minnesota’s aspen forest. Computer 
simulation was used to develop equations for evaluating the current 

and potential productivity of aspen forest stands. The analysis showed 

that 49 percent of the State’s aspen forest type was producing less 
than half cf potential volume yields. 
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